Objectives: The increasing use of complementary, alternative medicine (CAM) and traditional Chinese medicine (TCM) has attracted attention. We report on the gender difference in TCM use among the general population in Taiwan in a population-based, cross-sectional study.
Introduction
The increasing use of complementary and alternative medicine (CAM) in recent decades has been documented in many studies in both Asian and Western countries [1] [2] [3] [4] [5] . In the United Kingdom an estimated 46% for lifetime use of one or more CAM therapies has been reported in a population-based survey [3] . In Israel, the percentage of the Jewish population aged 45-75 years who consulted CAM providers during the previous year increased from 6% in 1993 to 10% in 2000 [4] . A high prevalence of CAM use has also been observed in Scandinavian countries [5] . This interesting phenomenon has attracted physicians' attention. Many physicians recognize that their patients are interested in CAM therapies and some physicians are interested in learning more about CAM [6, 7] .
The utilization of traditional Chinese medicine (TCM) is common in Taiwan, Asian countries and immigrant Asians in western countries [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . It was estimated that the one-month, one-year, and six-year utilizations of TCM services in Taiwan were 10.4%, 28.4%, and 62.5%, respectively [12, 20] . This pattern of medical pluralism has been investigated in Taiwan [11] . The growing use of TCM in western countries has also been reported [21] [22] [23] . Previous reports have focused on the prevalence of TCM use and associated factors. Women were found to have higher TCM use than men [12, 20, [24] [25] [26] [27] . However, few studies investigated the nature of this gender difference in TCM utilization.
Using the National Health Interview Survey (NHIS) and data from the National Health Insurance (NHI) system, this study reports on factors associated with TCM use among adults aged 18 years and older in Taiwan and focuses particularly on the gender difference in TCM usage. The objective of this study is to clarify the gender difference in TCM utilization in Taiwan. This study also provides women's healthcare information on CAM for health professionals.
Materials and Methods

Ethics Statement
This study is based in part on data from the 2001 NHIS approved by the Bureau of Health Promotion, Department of Health and National Health Research Institutes. The Bureau of Health Promotion, Department of Health obtained written informed consent from eligible NHIS participants. The data were analyzed anonymously and all clinical investigations were conducted according to the principles expressed in the Declaration of Helsinki.
Study Design
The 2001 NHIS was a cross-sectional household survey with a representative sample of the non-institutionalized population. Interviewees were all residents of Taiwan, and interviewers completed the interviews in participants' homes. All interviewees were selected from the household census in Taiwan. In addition to personal and socio-demographic information, a face-to-face interview survey also collected information regarding individuals' personal health factors (e.g., disease history and lifestyle), environmental health factors (e.g., exposure to second-hand smoke and home safety), and medical service use (e.g., patterns of medical service use and insurance). Interviews for the population-based survey were completed for 22,121 individuals in 5,798 households at the end of 2001 [28] . About 87% (n = 19,143) of the interviewees gave informed consent for us to link their information with the NHI claims data to retrieve information on medical service use in 2001, including TCM visits. Among the 19,143 participants who agreed to the linking, 14,064 (73.5%) adults between 20 and 69 years old were included in our analysis. Adults in this age group were selected for two reasons: we assumed people in this age group usually made independent decisions about their health care-seeking behaviors and we observed that gender differences were not significant for people aged 70 or older.
Both NHIS data and NHI claims data from 2001 were used in this study. With the written informed consent of eligible NHIS participants that allowed the linking of their NHI data, the 2001 NHIS data were linked to the 2001 NHI claims data. Information about prevalence and frequency of TCM use was drawn from the 2001 NHI claims data. The data were limited to visits to ambulatory TCM medical facilities contracted with the Bureau of National Health Insurance in Taiwan, including  2 public TCM hospitals, 42 private TCM hospitals and 2,544 private TCM clinics in 2001 [29] . Socio-demographic data (including age, gender, education, occupation, family income, ethnicity, religion, and marital status), use of folk therapy (FT), regular health checkups and unhealthy lifestyle (including smoking, alcohol use, and betel nut chewing) were derived from the NHIS data. The FT utilization question in the questionnaire is as follows: In the past one month, have you undergone any therapy such as Gua Sha (skin scraping), Tuina (massage and kneading), Baguan (vacuum bottle therapy), bone setting, spine alignment, Qigong, divination, written charms, sharman, talisman, incense ash or other FT to ease physical discomfort in some non-medical places? (Legal traditional Chinese medicine and western medicine excluded).
Definitions and Measures
TCM. TCM includes herbal medicines, acupuncture, moxibustion, bone reduction, traditional trauma treatment, traditional dislocation treatment, traditional fracture treatment, Tuina, Baguan, and other therapies. TCM practitioners are registered TCM physicians and practice in a hospital or clinic. TCM in Taiwan is legal, and TCM physicians can advertise the medical benefits of TCM according to medical laws in Taiwan [12] .
Folk therapy (FT). FT use is defined as utilization of FT within the past month. The types of FT studied include Gua Sha (skin scraping), Tuina (massage and kneading), Baguan (vacuum bottle therapy), bone setting, spine alignment, Qigong, divination, ) for each of these administrative units according to the statistics from Minister of Interior, Taiwan. The first, second, and third tertiles were considered areas of low, moderate and high urbanization, respectively [12, 30] .
Density of TCM physicians. We calculated the density of TCM physicians (TCM physicians/10,000 persons) by using the number of TCM physicians per 10,000 persons for each of the administrative units. The first, second, and third tertiles were considered areas of low, moderate, and high TCM physician density, respectively [12] .
Unhealthy lifestyle. A high prevalence of cigarette smoking, alcohol drinking, and betel quid chewing has been found in Taiwan [31] . People with the habit of smoking tobacco (included some times of smoking in lifetime; or less than 5 package in lifetime; or more than 5 package in lifetime), drinking alcohol (current drinkers included any types of alcohol drinks) and/or chewing areca were considered to have unhealthy lifestyles that are associated with cancer and other diseases [11, 12] .
Statistical Analysis
The proportion of TCM use was compared between women and men using Chi-square tests. We used Wilcoxon rank sum tests to analyze the difference in average use frequency between men and women. A multivariate logistic regression analysis was performed to analyze the factors associated with TCM services use for women and men. These covariates included age, education, family income, occupation, urbanization, religion, ethnicity, marital status, use of folk therapy, regular checkups, unhealthy lifestyle and density of TCM physicians. To precisely clarify the gender difference in TCM visits, gender-specific diseases (Table S1 and Table S2 ) were excluded from the comparisons of the number of visits and treatments sought between men and women. All analyses were performed using Statistical Analysis Software (SAS), version 9.1 (by SAS Institute Inc., Cary, North Carolina, U.S.A.). A two-sided probability value of ,0.05 was considered significant. Table 1 shows the characteristics of study participants by gender. The prevalence of TCM use among women and men was 31.8% and 22.4%, respectively (p,0.05). Compared with men, women had a higher average frequency of TCM use (1.55 visits per years vs. 1.04 visits per year, p,0.001). This significant difference was present across all age groups and remained evident after excluding the gender-specific diseases (1.43 visits per year vs. 1.03 visits per year, p,0.001) ( Table 2 ). The frequency of TCM use among women and men increased with age in most of the age groups and decreased sharply in the 60-69-year-old group. This ascending trend was even more noticeable after excluding genderspecific diseases. The peak number of TCM visits was in the 50-59-year-old group for both genders, and the lowest number of TCM visits was observed in the 20-29-year-old group, followed by the 60-69-year-old group after excluding gender-specific diseases.
Results
In the multivariate analysis, the following groups were more likely to have visited licensed TCM clinics and practitioners: women aged 30-39 or 50-59 years old who were non-indigenous, were Buddhists, had used FT in the month prior to the interview, lived in areas where the density of TCM practitioners was moderate or high, or lived in areas with low or moderate levels of urbanization. Years of education, occupation, family income, regular health checkups and unhealthy lifestyle were not significantly associated with TCM use. In men, age, family income, marital status, FT use, regular health checkups, and unhealthy lifestyle were associated with TCM use. Men with the following characteristics were more likely to see TCM practitioners: 20-29 years old, average family income less than 100,000 NTDs per month, married, FT users, use of regular health checkups and one or no indicators of unhealthy lifestyle. In addition, a higher density of TCM practitioners and a moderate level of urbanization were also associated with the likelihood of TCM use for men (Table 3) .
In the Table 4 Table 5 presents the distribution of disease categories for which TCM was sought for both women and men. The top five diseases associated with TCM use by women were diseases of the respiratory system (19.1%); diseases of the musculoskeletal system and connective tissue (18.1%); injury and poisoning (16.5%); symptoms, signs and ill-defined conditions (15.0%); and diseases of the genitourinary system (11.7%). The men's disease profile differed slightly from the women's, with diseases of the musculoskeletal system and connective tissue (19.4%) being most prevalent, followed by diseases of the respiratory system (18.9%); injury and poisoning (18.9%); symptoms, signs and ill-defined conditions (13.2%); and diseases of the digestive system (12.4%). Compared with women, men were less likely to go to TCM physicians for genitourinary problems (2.7% vs. 11.7%); the disparity was still apparent after excluding gender-specific diseases (1.6% vs. 4.7%).
Discussion
Using data from this population based nationwide survey we found that women had higher TCM use than men. The factors associated with TCM use were different between women and men. In addition, we investigated the gender difference in TCM use even after excluding gender-specific diseases. One of the strengths of this study is its use of combined NHIS and NHI data, which provided reliable information on medical care usage to minimize recall bias. To the best of our knowledge, this study is the first to exclude gender-specific diseases in a comparison of TCM use between women and men.
There is reasonably consistent evidence that women are somewhat more likely than men to use TCM [32] . MacPherson et al. analyzed 9,408 acupuncture patients in the United Kingdom (UK) and found that 74% were female [23] . Among schizophrenic patients in Hong Kong, females were more likely to use TCM compared with males (OR = 1.32, 95% CI = 1.09-1.62) [13] . Among Korean American elderly, a higher proportion of women visited TCM centres than men in the past 6 months (21.0% vs.
9.3%, p,0.001) [14] . A higher proportion (80%) of TCM was investigated in Singaporean children but the sex difference in TCM use was not reported [17] . In Hong Kong, TCM is used by more women than men (OR = 1.58, 95% CI = 1.28-1.97) [18] . Using the NHI database, Chen et al. found that women had higher TCM use than men [29] . However, the results of that study were not adequately adjusted for socio-demographic factors. Chang et al. did not exclude gender-specific diseases and reported that the odds of using TCM were higher in females than in males [20] . Another population-based survey failed to investigate the gender difference in TCM use [24] . A study documented that women had higher self-reported TCM use than men, but these results may have been limited due to recall bias in medical usage [12] . Among patients with inflammatory bowel disease, women were more likely to use TCM than men [33] . The findings from our study were similar to previous reports that documented the gender difference in the TCM utilization [12] [13] [14] 18, 20, 23, 29, 34] . Compared with men, women were more likely to use TCM in this study (OR = 1.5). To avoid both recall bias in medical usage and inadequate adjustment for confounding factors, we linked data from the NHIS with the NHI claims database and we found that women had higher TCM use than men even after excluding gender-specific diseases. Unlike previous reports, this study investigated age-specific gender difference in TCM use.
Many studies investigated the higher rate of TCM use in women. [12] [13] [14] 18, 20, 23, 29, 34] However, limited information was available on differences in the average TCM use frequency between men and women. Chen et al. reported the frequency of TCM use in Taiwan. However, their study did not compare the average TCM use frequency between women and men [29] . In a population-based survey, the average TCM use frequency was 2.2662.29 visits among people who had used TCM in Taiwan [12] . Our study is the first to report that women had higher TCM use frequency than men in Taiwan; the average number of TCM visits for women and men were 1.55 and 1.04, respectively. We also investigated the gender difference in TCM use frequency across every age stratum.
Our results showed disproportionate TCM use among women for the genitourinary system disease category (11.7% for women vs. 2.7% for men). Even after excluding gender-specific diseases in the analysis, TCM use in this disease category was still higher in women than in men. The female predominance in TCM use observed both in various studies and in medical settings has been attributed to women's preference for using TCM therapies for their gynecological problems, including infertility, premenstrual syndrome or postmenstrual discomfort. The considerable reduction in the percentage of TCM use among women attributable to genitourinary system-related illnesses after excluding genderspecific diseases suggests that illnesses specific to women's health accounted for a significant portion of TCM use by women. In terms of health care consumption, women are strong supporters and consumers of TCM services.
In keeping with other reports, [11, 12, 24, 25, 29] we found that younger adults were more likely to use TCM than the elderly. Ethnicity and cultural factors, such as religion and FT use, were identified as factors associated with TCM use, thus suggesting a distinct user profile for women in Chinese society compared with women in western societies. Culture related variables are also important in determining TCM use among the older Chinese immigrants in Canada [16] . In fact, with the exception of highly religious measures (e.g., subduing demons, drawing divinatory lots for medicine or taking incense ash), procedures such as skin scraping, vacuum bottle therapy, bone setting, herbal plasters, massage and osteopathic spinal manipulation were all common treatments applied by TCM practitioners in medical settings. There might be some cultural purposes rather than medical incentives behind these healthcare seeking behaviors that are worthy of further investigation. The higher odds of TCM use in areas with a higher density of TCM practitioners for women seem to support the argument that more resources will engender more medical services consumption. Women living in highly urbanized areas had higher TCM use in this study. In general, urbanization is positively correlated with the density of medical services. People living in highly urbanized areas have more opportunities to access various conventional or unconventional therapies [11, 12, 20] . There are several possible reasons why women had higher TCM use than men. First, women have better knowledge, attitudes and practices for self-care than men. Women are higher users of health care services in general, including CAM and acupuncture, and they are often the primary agents in family health care utilization decisions [21] . It has also been reported that women have more help-seeking behaviors than men [35] . Compared with men, women are more likely to use any form of health care. This tendency might be amplified when considering TCM use [36] . Second, we suggested that women had more opportunities to use TCM for maintaining regular menstruation, [37] promoting health during pregnancy [38] [39] [40] [41] , and treating post-menopausal syndrome in climacteric age [42] . Third, women may use acupuncture treatment to reduce body weight, waist circumference and body mass index to improve their body image [34, 43] . Furthermore, the opportunity cost of accessing medical care is often lower in women than in men. The proportion of women who are homemakers or without a job is higher than in men. As a result, women have more opportunities to use medical care services.
There are some limitations to this study. First, the crosssectional study design could not provide information about whether TCM use is increasing or decreasing over time or whether the characteristics of TCM users are changing. Second, recall bias in socio-demographic factors and health behaviors may potentially jeopardize the validity of epidemiologic results. Although some researchers have found differences with regard to characteristics between people who gave consent and those who did not [44] , we believe this phenomenon did not bias our results significantly because we found that age and gender distributions were comparable between those who consented and those who refused (not shown in the tables). Another limitation is that NHI system coverage more than 95% TCM services are available all over Taiwan. This means that this study may underestimate the utilization of TCM. In addition, the influence of common practices of CAM in the western countries such as heomeopathy, chiropractic or engery therapy on the TCM utilization in Taiwanese people needed to be further evaluated.
In conclusion, we found that women in Taiwan had higher TCM service use than men and the gender difference in the TCM profile use persisted. This study may provide some clinical implications for CAM that are important to health professionals worldwide. More comprehensive data is needed to clarify the causes of the gender difference in TCM use. Diseases of the circulatory system 1. 
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